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(54) CONTROL METHOD FOR DISK ARRAY AND DISK ARRAY DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce the power 
consumption of an auxiliary power source such as a 
battery and to suppress an increase in the size of 
the auxiliary power source by allowing a 
controller to perform control so that a non-backup 
disk is powered off when a backup disk enters a 
backup state. 

SOLUTION: When an AC power switch 21 is turned off 
or when external AC supply is stopped, the power 
supply to the controller 10 and individual disks 
is switched from an AC/DC converter 20 to a 
battery power source 30 and a backup state wherein 
data in a memory 40 are written and saved on 
backup disks 51 to 55 is entered. When all the 
disks are brought under the control of the 
controller 10, the controller 10 stops the 
electric power supply by turning off the disk 
power switches of non-backup disks 61 to 65. The 
data are backed up by writing the data in the memory 40 to the backup disks 51 to 
55. 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the control approach of the disk array which auxiliary power works and has the 
phase of performing an electric power supply instead of being an AC power when a backup disk 
and a non-backup disk exist and the electric power supply of an AC power stops A phase 
equipped with the switch which carries out injection cutting of the power source of each disk of 
said from the controller which controls said backup disk and said non-backup disk, and when the 
backup disk shifted to the backup condition The control approach of a disk array that said 
controller is characterized by having the phase of disconnecting the power source of said non- 
backup disk. 

[Claim 2] The disk array equipment characterized by to control so that said controller 
disconnects the power source of said non-backup disk, when the backup disk and the non-backup 
disk existed, the electric power supply of an AC power stopped, auxiliary power works, and it 
has the switch which carries out injection cutting of the power source of each disk of said in disk 
array equipment equipped with a means perform an electric power supply, from the controller 
which controls said backup disk and said non-backup disk instead of being an AC power and a 
backup disk shifted to a backup condition. 

[Claim 3] The control approach of the disk array according to claim 1 which are two or more 
backup disks in which said backup disk has redundancy at least according to the installation 
number of said non-backup disk. 

[Claim 4] Disk array equipment according to claim 2 which is two or more backup disks in 
which said backup disk has redundancy at least according to the installation number of said non- 
backup disk. 

[Claim 5] The control approach of the disk array according to claim 1 which is the shift to the 
condition that waiting and a **** backup disk can control that access is completed if said non- 
backup disk is accessing [ the shift to the backup condition of said backup disk ]. 
[Claim 6] Disk array equipment according to claim 2 which will be the shift to the condition that 
waiting and a **** backup disk can control that access is completed if said non-backup disk is 
accessing [ the shift to the backup condition of said backup disk ]. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[Field of the Invention] Especially this invention relates to backup control about disk array 

equipment. 

[0002] 

[Description of the Prior Art] Conventional disk array equipment is equipped with the disk cache 
memory, and light data are stored in this cache memory. A cell power source will be switched on 
automatically, power will be supplied to the whole fixed time amount disk array equipment, and 
disk array equipment will work in the state of backup, if an AC power is disconnected. He is 
trying for disk array equipment to write the light data of a disk cache memory in the 
predetermined backup area of a disk temporarily. 

[0003] Disk array equipment [ like drawing 4 ] whose high advancement in information 
technology in recent years is is asked for improvement in the speed and mass storage capacity- 
ization. Moreover, with improvement in the speed of disk array equipment, the memory 40 as a 
disk cache increases, and the number of disks and disk capacity of disk array equipment are 
increaising with the formation of mass storage capacity. Consequently, higher backup capacity is 
demanded also from the cell power source 30 at the time of backup. 
[0004] 

[Problem(s) to be Solved by the Invention] As a result of improvement in the speed of disk array 
equipment, and the formation of mass storage capacity, the data of memory 40 large-capacity- . 
ized, the data treated at the time of backup increased in number, the time amount which backs up 
data also needed many and auxiliary power capacity, such as a bigger cell, has been needed. 
Moreover, the power consumption of a disk becomes large, more nearly prolonged backup 
capacity is needed to the cell power source 30, and enlargement of the cell power source 30 is 
needed as the disks 51-55 shown in drawing 4 , and the capacity and the number of 6 1 -65 
increase. 
[0005] 

[Objects of the Invention] This invention aims at offering the disk array equipment which 
controls enlargement of auxiliary power, and its control approach by cutting down the power 
consumption of auxiliary power, such as a cell. 
[0006] 

[Means for Solving the Problem] The disk array equipment of this invention hias a backup disk 
and a non-backup disk. In disk array equipment equipped with a means for auxiliary power, such 
as a cell, to start operation and to perform an electric power supply instead of an AC power when 
the electric power supply of an AC power stops The controller which controls a backup disk and 
a non-backup disk is equipped with the disk electric power switch which carries out injection 
cutting of the power source of each backup disk and a non-backup disk. When the backup disk 
shifted to the backup condition, it is characterized by controlling so that a controller disconnects 
the power source of a non-backup disk. 

[0007] Disk array equipment of this invention, When the electric power supply of an AC power 
stops, it backs up by writing the data of cache memory in a backup disk. Since the power 
supplied to the whole disk array in that case becomes small by stopping the electric power supply 
of a non-backup disk, the power consumption of auxiliary power can be pressed down small. 
Consequently, auxiliary power is miniaturized. Moreover, since the long time of auxiliary power 
can be taken at the time of backup, the dependability of shunting to the backup disk of the data 
inputted into cache memory improves. 
[0008] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained to a 
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detail with reference to a drawing. 

[0009] The block diagram in which drawing 1 shows the configuration of the disk array 
equipment of this invention, and drawing 2 are the flow chart Figs, showing the step of actuation 
of this invention. The disk array equipment of this invention consists of the controller 10 which 
controls a disk, the backup disks 51-55 connected to the controller 10, the non-backup disks 61- 
65, the AC/DC converter 20 which supplies a power source to a controller 10, a cell power 
source 30, a DC power supply switch 31 which connects the cell power source 30 to a controller 
10, and an AC electric power switch 21 which supplies the power of an AC power to the AC/DC 
converter 20 and the cell power source 30. In addition, the controller 10 has memory 40 as cache 
memory. 

[0010] Moreover, each backup disks 51-55 connected to the controller 10 and the non-backup 
disks 61-65 have the disk electric power switches 512-552 which connect each disk with a 
controller 10, and the disk electric power switches 612-652. 

[001 1] Next, actuation of this equipment is explained using drawing 1 . Turning off the AC 
electric power switch 21 currently supplied to the AC/DC converter 20 and the cell power source 
30 from the AC power, or when an external AC power stops, the electric power supply to a 
controller 10 and each disk changes from the AC/DC converter 20 to the cell power source 30, 
and will be in the backup condition of data of writing the data of cache memory in a backup disk, 
and shunting. 

[0012] It judges that all disks are in the condition that it is controllable from a controller 10. It 
will wait to complete access, if a disk is accessing. If it will be in the condition that all disks are 
controllable, a controller 10 will stop an electric power supply by disconnecting the disk electric 
power switches 612-652 of the non-backup disks 61-65. Backup is performed by writing the data 
of memory 40 in backup disks 51-55. 

[0013] If backup is completed normally, discharge of the cell power source 30 will stop by 
cutting a DC power supply switch from a controller 10. If discharge stops, power will no longer 
be supplied to a controller 10 and backup disks 51-55, and this equipment will stop. 
[0014] 

[Example] Next, the 1st example of this invention is explained with reference to drawing 1 . The 
controller 10 by which the disk array equipment of this example controls a disk array, The 
backup disks 51-55 connected to the controller 10, The non-backup disks 61-65 similarly 
connected to the controller 10, AC / DC converter 20 which supplies a power source to a 
controller 10, and the cell power source 30, It consists of a DC power supply switch 31 which 
connects the cell power source 30 to a controller 10, and an AC electric power switch 21 which 
supplies the power of an AC power to the AC/DC converter 20 and the cell power source 30. 
Backup disks 51-55 and the non-backup disks 61-65 have the disk electric power switches 512- 
552 which have connected the disks 51 1-551 connected to the controller 10, disks 61 1-651, and a 
controller 10 and each disk, and the disk electric power switches 612-652. The controller 10 has 
cache memory 40. 

[0015] Next, actuation of the 1st example is explained by making it connected with drawing 1 
with reference to the flow chart of drawing 2 . 

[0016] By turning off the AC electric power switch 21 which supplied power to the AC/DC 
converter 20 and the cell power source 30 from the AC power, a controller 10 and disks 51-55, 
and the electric power supply of 61-65 change from the AC/DC converter 20 to the cell power 
source 30, and the step SI of operation will be in the backup condition of data of writing the data 
of cache memory 40 in backup disks 51-55, and shunting. 
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[0017] As for the step S2 of operation, a controller 10 tends to control all disks. 

[0018] It will wait to complete access, if it has judged whether all disks can control the step S3 of 

operation by the controller 10 and a disk is accessed. 

[0019] If access of a disk is completed, step S4 of operation will take out an off signal from a 
controller 10 to the disk electric power switches 612-652, and will stop the electric power supply 
to the non-backup disks 6 1 -65 . 

[0020] In the step S5 of operation, activation of backup writes the data of cache memory 40 in 
the predetermined field of backup disks 51-55. 

[0021] It winds and the step S6 of operation is ****(ed) until backup is completed normally, and 
it judges normal termination. 

[0022] If it judges with normal termination, the step S7 of operation will stop discharge of the 
cell power source 30, when a controller 10 turns off the DC power supply switch 31. If discharge 
stops, the electric power supply of the backup disks 51-55 will not be carried out to a controller 
10, and equipment will stop. 

[0023] Next, the 2nd example of this invention is explained with reference to drawing 3 . The 
controller 10 which the disk array equipment of this example controls a disk array, and has 
memory 40 in the interior and to carry out, The backup disks 51-55 connected to the controller 
15 which has memory 45 in the interior, and a controller 10 and a controller 15, The non-backup 
disks 61-85 similarly connected to the controller 10 and the controller 15, The AC/DC converter 
20 which supplies a power source to a controller 10 and a controller 15, It consists of a cell 
power source 30, a DC power supply switch 31 which connects the cell power source 30 to a 
controller 10, and an AC electric power switch 21 which supplies the power of an AC power to 
the AC/DC converter 20 and the cell power source 30. Backup disks 51-55 and the non-backup 
disks 61-85 have the disk electric power switches 512-552 which have connected the disks 511- 
551 connected to the controller 10, disks 61 1-85 1, and a controller 10 and a controller 15 and 
each disk, and the disk electric power switches 612-852. 

[0024] Controllers 10 and 15 can take a synchronization and have the system configuration 
which can be accessed to all disks. Moreover, the field in which memory 40 and 45 has the same 
data when controllers 10 and 15 take a synchronization exists, and this field is treated as backup 
data at the time of backup. In order that controllers 10 and 15 may take a synchronization, a 
controller 10 sub** and a controller 15 mainly operates. 

[0025] Next, actuation of the 2nd example is explained by making it connected with drawing 3 
with reference to the flow chart of drawing 2 . 

[0026] By turning off the main switch 21 currently supplied to AC / DC converter 20, and the 
cell power source 30 from AC100V at the step SI of operation, the current supply to controllers 
10 and 15 and disks 51-85 changes from the AC/DC converter 20 to discharge starting of the cell 
power source 30, and will be in the backup condition of data of writing the data of cache 
memory 40 in backup disks 51-55, and shunting. 

[0027] The controller 10 which is the main controller tends to control all disks by the step S2 of 
operation. Moreover, the subcontroller 15 will not control all disks. It waits to end, if it has 
judged whether all disks can control by the step S3 of operation for a controller 10 and a disk is 
accessed. 

[0028] An off signal is taken out with step S4 of operation from a controller 10 to the disk 
electric power switches 612-852, and the current supply to the non-backup. disks 61-85 is 
suspended. 

[0029] Backup activation at the step S5 of operation writes in the data of memory 40 using 
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backup disks 51-55. 

[0030] If backup is completed normally, when a controller 10 turns off the cell electric power 
switch 3 1 , discharge of the cell power source 30 will be stopped. 

[0031] If discharge stops, the power source to the main controller 10, the subcontroller 15, and 

backup disks 51-55 will no longer be supplied, and equipment will stop it. 

[0032] 

[Effect of the Invention] According to this invention, the miniaturization of auxiliary power of . 
the power which auxiliary power, such as a cell, supplies to the whole equipment in disk array 
equipment is attained by ending few. The effectiveness shows up notably to disk array 
equipment especially with much number of a non-backup disk. Moreover, it becomes possible to 
carry out long duration use of the auxiliary power at the time of backup of data, shunting to the 
backup disk of the data inputted into cache memory is ensured, and the dependability of the data 
which exist in memory improves. 



[Translation done.] 
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